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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the light 
receiving surface F2 so that the transparent electrode 
is adjacent to the semiconductor electrode. The 
semiconductor electrode 2 comprises a plurality of 
layers, each of which comprises a porous film composed 
of oxide semiconductor particle. The maximum value or 
average of pore size distribution in each layer 
increases from the most inner layer 21 arranged in the 
closest position to the transparent electrode to the 
most outer layer 22 arranged in the farthest position to 
the transparent layer. 
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mzwmthvmii. ±j&Lizm.ft&<7>®2 ltrnm- 
h^mt m®tz lx ft&m 2 3 ±&gtsme>M 222m 

[oo58]<x^ *mwm&2 *tzmgmmcwm<7> 
■ffi&zx yymm&mp 2 zttZitz. mm&mp 2 a 

timmz^tsmffi*iz^imM2t:mm^&%t*cD 

Zit&tct'Lxmm&meMm. tmzmt-rhztv 
x'tt. =5r±3. z<7)tz. &mcomiz>mizmtx , «s 

[0059] ^rfc, 4m»fldtfi2 Wt:-&*n&3eTOft 

[ 0 0 6 0 ] * *: . smfi 1 v>mmwm3±i l z¥m. 
h. -t%i>-h. mmmmi<7jmmm&3±.izT i o 2 

BJ^«M3±(3^^^M«t^*$^-l>^i: LTti 
Staiig^^. xn-^lf, ^7X^^yf 

-^mmmommmmm^m^ ^x t «t < . 

3±tit«$-^^SJB^*^ffl^T*>J:^. mz. K 

fctfxcoffiKZfflffl^&mLxcvDWcoiktm.mmt: 
m^zzthx'zz. 

[0061] zcDXoizLxxmmi ozftmLtim 

1 0 b . ^^.—9-- S 5:0 1 ic^-T i 3 (cffl^±ff T . 

^^«^®e ^3t* &$mmLmmm.2 0 zzz 
[0062] nxt. ^mcoimtcmimmiz^wxm 
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[0063] mm. ±Mz<7)mimmizi$^zi±. #ji 
x. ^srt^^^^^m^^p^ig^s^gBo 

m 2 1 ^ft^gS^S 2 2 WCii3D§-a:§ <1 £ IZ «£ 
£&F*|g|5?)Jf 2 1 *^i^Wi2 2C^(tTJMJO$-fr 

zmfoMK^iztMicommBmizmzmiiiZti^K 

[ 0 0 6 4 } ¥##«®oMSc<0Jf 

^ t t x mm lt k j; < . ^wmm<r>mtcr>m<7>& 
mmzztL?tiw-im&<7>m%h'j?%< t t2t« 

^Sr&^SK t k 2H^IM!^#a^£^WS* 
&Ztl,z£K)mffiLXl>&^. 
[00651 Mftmzte. mm. 04 iz^X d fc. 

3&£.&tixt3*)\ &miz&vhmitm*mwm L P i 

t 1HL W^fl*37 P 3 k o^-itc^ •£> BMMWMIWfc 
8ffP 3 ^gp^J12 l frt>M9m<?>m 

22t*»ftTigjDLTV^«i^r*>iV'». 
[00 6 6} tfiRlf. H5tStJ:a(:. 

mffi 2 <?mm<r>m 2 2 1 as 

^MirtHWH&^p 3 ^T-fc 0 . m.fom<r>m2 1 
& 1 m<m.it^mmti- p 1 ^ 

SM^tiW p 1 RtfP 3 t-fc -5 T i> i v>. 
[00 67] jgfc. Mi.tf. 06fc:*cf *mft 

wm2<7mfti$cvm 2 1 zmfcthtmmtmtf 1 an 

OSHk«8¥S*&^ P 1 <7)frT$> *> . fiSBJl 2 3 £ «J£ 

■r&^Nwwma* 1 a^ogHMfc^ttfi^p 3o^-c 

mw&f-p 3 i 0 k*£&w&@£3r?-& 1 ssKoig 

[0068] mm. issnmaamizts^xtt. 3® 

z.&-&mm!m±WiW.mz^xmmLfctf. *¥tw<v 
t/tmmRx/-&mrnmtkmmm^ztnzm^tth 

•C(i=5rV\ *3HB«^3ieSS6tt. H7(^-T^« 

Sl40,fca^. 4«JSLh<0Ji*>^«j$S*utiNi*« 
«2£to;tS»jft£Wl/avc*>,fcv*. fliRfi*, 07£ 
SrTfttt® 1 4cr>*mWSM2li. SrtgRtfDJf 2 1 b& 

wanm 22 1. »ft&<Dm 2 1 1 mft&<r>m 2ib<r> 

mzmWZKhfoUm2 3-Bdf2 4tfrhm&LZtlX^ 

s. zlx. z<w&&. ¥-mifrmm2cr>4mmcDZti 
wz&n&mn&ftm<r>mmx\m?imftft<n^ 



ffi#*F*lgfl<7>JI2 lfrt>mft%<7)m2 2{c*^tTiiitrT 

hZoizmmztix v^. 2Ji<7>f§jiS::rf-i>¥ 

[ o o 6 9 j ttz. ±m<?>mmmizj$\yxiz. 
mas-* r t <vMRjm&*m&<vmn&tott0>B±m. 

■mztLx. ^m^mm-hmim^mmLT^m^ 

■tx ? izmws-r&jjmtemizmfeztiz hcox-a&w 
[0070] &m*ntt&mMmitt&.¥<w*M. 

m&imt&mz. ^m^mm-iytz^><7mim^m^ 

<r#mzmmmMXLxm . ?-ti£mtmzm;i-& 

[007 1 j z<7)£o%Mfizmf&-t&3>mtLx&. 
x vmtfcmziz. mm. ^mfanmzim-r&ymt 
vx^m<nm^wmm^mm-htz^m\twm 
mktt'&tfx ? y -xa^-x n zmwwmmizmtii 
xamiL. %cr>^ mM^xmzmm-thf>m^ 

vwt<K^mzmftzitxmi:-r&zt&x'£&®m 

[0072] ifc. fl!KOaiffL*^lftf**tti:LT. ± 

h v ^A%b'<7)mm*±mcox7 'j-xi^-xhci 

miz. mcomi^mm-^mbLx. im^^m 
wmM^fm^m^m^^iz. m^r^Au^biz 
x omtax'^ tmrnFFimzsmuLxis* . mwm 

[0073] ttz. mvmnz&tiL-t&ijmb lx. # 

sjgr b iz . ^f^Sio^-a^^-r-ss?^^^^ 
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mftn-ttzytzmm Lf-zmm^x-xn^t^mzmM 
[0 0 74] z^xozmiz&f&i-zjjmzm^&z. 

tlzX*). MUZ. S8t*^-J: i(*jas«I2l 

-ttcb-h. m&iz^-?*mmm2comfti$<7)m 
2 1 Rvmn&com 2 2 12 . ti> <,zmm&m p 2 tmm 
Lfz 1 w&<mim*mtm.=FP 1 ^x-m^tix^ 

mftmom 2 1 ^cnmim^mm^p 1 
^nsm (sspf ) m-ftR 2 1 ^# 
m2 2 ^mitm^mim^p 1 ratc»^$^-s»ifflfL 

<2Sfc) i&frR 2 2c7)^# $10 t>/hS < =5r4 J: a fc# 

js$*to>*. zzx\ £ vm&tz t> ^mwmm 2 ti 3 
[0075}^*3. *muz&^x±MLtz&mzt(Q 

¥%e^#s:^-r j: o tzim-rzi>miz&mizmfr 

^tot&Zti>X'ZZ>„ 
[0076] 

[hmw ut. mmmRvsmMzmfxxmiem 
mm.v&mmt&mxffimmiz'yi ^xmzw v < mm^t 

[0077] (SIMM 1 > IXTlz^-t^Mlz J: 0. Ell 
£^L*:3fc«®l 0£|i]«c^fij££^&^«®£^ 
U Hfc. <r<^m®£ffiOT03tc^U:fe»tJSffl 

±^«M2 o t mmcom&i w-r-s. 5 x 2 0 mm^)- 
-;^fe0iiiSM±i^mm^ ma Ltz . 

[ 0 0 7 8 ] h 9 \s-7Mz, T i £-|rtHL#a 
{*h9>T)Va*zs\i) . -Y^^SI*, pHSWt!l 

T i *-^-flsWi^)Jn*^MBRKS:JIWTS-«:. & 

tC 1 0 . 5 ?mm&2 7 n mc7)T i 0 2 fi7 ( T^-?— 
JTF. P2 7t^5) £-trtf3D4 Kjgft 

mm t^o) zmmttz. mz. *-h?u 
-7mz&v&Km^ft*%:z.tzztwm±M&x3j 
mm 1 1 m&n^miz i. 0 . ^immii^ e nmOT 

\O z ®=?- (Ti~?— fe\ JitT. P 56 tod) £-trt? 

3Q-f K?§?g2tV^ ) . ¥±^4 

1 2 nmc7)T i 0 2 &-? (T^^-- b\ fciT, P 
1 1 2 1 03 ) Jttf^D^ (l^T. aa-f Ki§ 

$3£Od > . 9 8nmOTiO z lf 

(T1-?~ tf. JJIT\ PI 98tV^ ) ^-i-tfao-f K 

mm (irr. K?§?g4tod) zmmitz. 

dftfccTxrm-f K?§?Rl~4(3^^Ti0 2 S[ 



tz. 

I 0 0 7 9 ] mz, a o-f K^-Jg 1 -4 (O^ril^tilzSct 

LTtm%wmmt&;*m-zktzj:*)T i o 2 ^ 

m4£mmLXP27 tP l 9 8tC0M4Jt2:P2 7 : 
P198=7 : 3fc U7t^-X h aXF\ -^.-X Mi 
V^o ) . 3 0>f H^lSrXr?a^ K^?g4Sr^fflLT 
P27iPl 9 8t<?>SCfiJt£P2 7 : PI 9 8=1 : 
liU^-Xh (i^T. ^— ^h2t^d) 3D^f H 

mm i Rifzuj mm4 mm uP27tPi98 

lOMMJtZ P27 : P198 = 3: 7i L/t^<-X h 

[0081] -2k ^'^^^4 (IBMltt#7X) 
±(C7-y»K-T$il^Sn0 2 #mJ^3 (Mff ; 70 
Onm) SrJB^LfcSSBWESl ; 1. 1mm) £ 

aWBLfc. ^ LT. ^-X h 1 §rg(*}^<7)^ 2 1 <D?gj£ 
^-Xh2Sr(*|gP«2 3c7)^^cSO. ^-X 

h 3 *«^«<?3Ji 2 2 cvmmzm v . -r^^*, , d ^ 

SnO ! #fl3±H > JixE^-XM 2rX^ >>-y 
EP$JU ^V%T-$£jft$^. -f<7)f^ 4 5 0°C 

c7)^c7)t, t T'3 Ojj-SMLfe. JgtC. ^-X h 2& 

^ig^tfcio. sno 2 »a«jit®i^-r^ 

[0082] ^rfc, Z\cr^mtmmtZ->^X . S7fefflcr> 
ffiW; 1. 0cm2. ^mftWMcomZ ; 12^m. S 
rtgPC0«2 \ cr>mm; 4um, PlUM 2 3 <7XM W ; 4// 
m s S^<7>« 2 2 <7>ilS: ; 4 ^ mH'S> 0 , M^COM 
2 1 rt^TLS^COft^ffi ; 1 2 nm. M^cr,m2 

1 F*iI^*i7L@^cO¥^HI ; 14nm, ft&m 2 3 f*}(0 
fflfim#1ficr>Bzkm ; 14nm x rtgp® 2 3 F*J<0»U1 
; 17nm, ^hgPO®^,=ffl?L@^tf0 
S^^i; 3 Onm, ft^c^Jfp'iK^^ifLS^cT)^ 
i@. ; 30nmt'l)-)t. 

[ o o 8 3 ] £ zx\ ^mwm&^m^cnmim^ 
imToxoizLxmfeLti. -tzh-h. m-g&x-m 

Ltzi><r>*m\b tfximwjmw: (Qu 

antachromeitS. r AUT0S0RBj ) Srffl^TS^©*^^ 

j: o i wKStisw-* mismmm znx , BJHa-ctf-^: 
[0084] mz. ±mco^mi^mmcr>mmim[Mm 
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Lxwmmttz. 9zf. mm&mt Lx^-^^mi^ 

[cis-Di (thiocyanato)-N,N'-bis(2,2'-bipyridyl-4,4' 
dicarboxylic acid)-ruthenium(II) ] SrffiVK z\tl<7XX. 

?s->um® (mm&mcowkm ; 3 x 1 o-«mo 1 / 
D fcswut. mz. znmmz^mim&zmm 

izx 0 . ¥mtm.m2<7)ftmzm®&mz%) 1.0x1 

0-'mo l/cm 2 ©*£-£*r. <Xt,Z, ISlEVoc 
ffiSr 4 -tert-7"f-;Ptr »J v^iOT-fe h x b V/l>ffimz 1 

54Maait3ta, 2 5°ct«^ Ltimmntfiwzte^T 

[0085] ( MMM 2 ) ^|MW*«»0«JiS: J2lT^ i 

a izLxfiitzz tmm. mmm 1 k mm^mizx 

2 0 k IW>«jfi*^rr &3CTtSRlXfe«itt» 

[00 86] SSttWltefevvOWSUtno 
-f KtailftVao^ Fig?g32:«fflLTP2 7kPl 

12k c??K4Jt^ P27:P112=7:3k L/t^— 
Xb (J2TF. ^-Xh4k<^3> . =m4 KfflfSlJW 
K?g?£3£ttfflLTP27kPl 1 2t<W&Ait 
£P27:P112=l:lk Lfc^— X h (JilT. ^ 
-Xh5k<^3) . no^f Kjgvgl&l/rm-f H?§^3 
£^JBLTP2 7kP 1 1 2kO»Ut£P2 7 : PI 

1 2 = 3 : 7 k Lfc^-X h (JilT. ^-X h 6 k 

[0087] -eLT. Xh4£©|*jg&?>J12 
j£fcffiV\ ^-Xh5£l*lgBJl2 3c7)®j£{;:ffiV\ 

x h 6 £**f-g&<o ji 2 2 <mmzm^ ^ <r k , * 
i£M 1 1 mm^mizx nmmm 1 ±^ia 1 isr*-* 

[0088] zco^fmmiz^x . %ym<7> 
mm-, i. ocm*. ^mttmMcvmz 1 2 W m. « 

n%<r>m2.\<n>mW; 4nm. Wf2 3^)lf ; 4ju 
m. jg#SP<7)Jl2 2«fg ; 4p.mXfo*). Wcft^M 

2 1 F*?c0»L^^C0ft^:il ; 1 0 nm. gftgB^Jl 2 
1 fi»i?LWW^i ; 12nm, ftgfljf 2 3^ 
*fl?LS4M&0**ft ; 13nm, rtSBJf 2 3 ftOffiTLS 

1 8nm. S^gPc7)JIrt(7)iffl?LS^<7) 

fe^fi ; 2 1 nm. m^^mn^w&mtift^n 

1; 22 nmtli-5!t. 

[0089] mmm3 > ^mvflcnconft^T^ J 

5tLtff-3^it tmit . 1 k |Sjaco#)ilIfc J: 

0 0 1 (3* L,3fe3te«B 1 0 #1*0 3 (c^ LjfcfeSJftSS 

±nm?fi2 o k raaw>«jR&^rt-s3e«aatffi««s 
[0090] -r^rfc*>. mmmiiz&^xambtzou 

4 mm2&lfiau-f Ki§?£4iH$fflLTP5 6kPl 



9 8 kcoWiJtS: P56:P198 = 7:3k Lfc^- 
Xh (JitF. ^-xh7kMd) . 3D-(PMlStf 
r?cM K?§?£3£^fflLTP5 6kPl 9 8k<^*Jt 
SrP 5 6 : P 1 9 8= 1 : 1 k Lfc^-X h (J^T. ^ 

-xhsk^d) . ziuj vtmi&Vtt'f rmm3 

ZmmLXP5 6tP 1 9 8k<0j?*JtSrP 5 6 : PI 
98 = 3 : 7kL*:'<-Xh (WF. ^-Xb9hU 

[009 1 ] -etT. ^-Xh7£«|*IglS<7)Jl2 lO® 
Jfi(=fflv\ ^-Xh8£ft^JI2 3^j£fc:mv\ 

x v 9 zmnmcom 2 2«tfflv^: t m 
mm 1 k Btt^efc: «t 0 . rnwmm 1 ±ta 1 tc^-r^ 

[ 0 0 9 2 ] 3ri3. io^ilStout . StKHO 
H«;l. 0cm2. ^^I^<^S:$ ; 1 2^111, g 

rtgg(oa2 icvmm-, 4um^ ?i&m23<7)mm; 4m 
m , mm<7>m 2 2 <7>mm 4 u mx-h 0 . «^^>® 

2 1 rt^MTLg^-^ft^fil ; 2 9 nm. *f*JgP<7>«2 
1 ityOifflyLfi^ffoW&fc ; 31nm. Tft&M 2 3 1*»<7) 
«fLS»*0**fl ;41nra, F^SPJB 2 3 (*f<7)»l@ 
jHSWM ; 4 2 n m. fijWPW«|^)i|lll?LS»^ 
ft^ffi ; 52nra, ^hSPOMF^^?!^^^^ 

[0093] <HSfcM4 ) HJtMl^fcv^TlSl^L^n 
o-f K?§?glt8W*%O^Uxf-l/>i/Ur?-/P 

20000) Sr^PLTtX^U- (JjtT. X5'J-1 

T. x^U— 2kv»d> k. 40»a%c7)*rux^py^ 
•j3-;p?r^!)PL7tX^';- (JilT. X7l>-3kV^ 

[00 94] -etT. X^y-l^N'-a-hST'SBB 
«ffil±{3M^L. ^$-a-7tf*C450'CT'M^L*l*l 
&c7)Jf2 1 SrB^L^. i^tc. X^U-2^rtg|5®2 3 
^JSfcfflV^kkttC X7'J-3 5rft^gp«7)g2 2 
<0»«fc:»^T«rtaJ«0*2 l^®^k(S]«<7)#Jii(cJ: 

[009 5] -eLT. HM^Jlk|5l#<7)#ji{;J:0. iS 

mmm 1 ±t=a 1 2 k PHt^tg^^ 

^ffi^ffiS ; 1.0 c m2. #^f^mffiOJS$ ; 12// m. 
1^12 \<F>MW ; 4,unu rtSP®2 3<T)MW- ; 4 
ju m % ^hSPtfOS 2 2 C7)JI/J ; 4 mX'h 0 , a^SPO 
B2 icomiim^crim^km ■, 10nm, ©^0^2 
1 rt^mg^ffitfWrii ; 12nm, rtSPS 2 3 OIB 
fLS^oe^ ; 18nm, ftUM 2 3 ft&fflll&ft 
IfiCO^im ; 2 0 n m s ^hg|5c7)iic7)«L@^<7)ft^ 
« ; 2 6 n m . M^com 2 2 rt^MffLS^^WF^ 
M ; 2 9 nmT-S>->3t. 

[0096] (^^j5) mi&muz&^xmwLtza 
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uA Ffflffltlfcao^f h'^4Sr<SfflLTP27 : P 1 9 

8 = 5 : 5 1 LtzmmzmA%cO^^^U 

—)V ( ; 20000 ) Zma L*:X 5 U - ( El 

^JPLTtX^U- (JilT. X9U-5J:V*3) 40« 
*%£7)--KU xf-t. U a-jl-zmn LtzX 7'J- (El 

[00 97}*LT. X7 , ;-4^>N'-3-h^T'^BB 

«s i ±.izwm l . g$ts ttmzwcTMfc Lmn 

«W>Ji2 1$:#j£Us. X^y-5£l*}S5Jf 2 3 

OJ&fcfcfflV^S X7»;-6 5:ft^C0Ji2 2 

[0098RU, nife^ij i mm^mizi o . a 
■sra i iti i 2 ^ R»*>aijKtf>¥ 

^mscomm ■, 1.0cm*. ^mimmcomz ■, uu m, 

*rta5^Jl2 lOJfff ; 4um. rtgP12 3«I)5;4 

ji 2 1 owTLg^-^s^cffi ; i8nm, m.nu<?>m 2 

1 rt^mg^COT^ii ; 2 2 n m . {HUM 2 3 COM 
dlS^-^fcttl ; 2 7 n m. ftgKjf 2 3 F^)»L^ 
^T^ffi ; 34 nm. *^W*<Oi»?L&#:ffitf>*b*: 
I;39nm, ftftgKDg 2 2 
fit ; 4 5nmT*£>o;t<, 

[0099] ) mmM4 iZ&^XWMLfzX 

$ it£f£fc450*C-CMj£ LMfo&om 2 1 L?t . 

mz. x? *j—3 zwmnm 2 2 <mmzm^x 
&com 2 1 com&Lt mno^miz ± y&n&com 22$ 

[qi 00] ztx. mmmitmm^mmzxo. m 
wmm 1 ±izm8 iztjk Ltz^mfom® 2 1 wmeommo 

x. &m<owit ; l.ocm*. ^mwmmomz ■, 8m 

rru &F*fgffOJI2 \ <r)MW \ 4Aim, M^C0M2 2<D 
Mm ; 4 u mX'fo *) , ftrtg?<7)S 2 1 <9»l?L&#ffi<7>ft 
; 10nm. &rt3IK>Ji 2 1 ftOHTtfi&ffiOTO 
ffl ; 12nm. ftf[«W*<0»?L^^0**fc ; 2 6 
n nu m\-fflcr>m 2 2 rtc0^fL^^¥^ ; 2 9 n 
mX*fo~otl. 

[oion immmi) mmmsiz&^xmmLtzx 
jv-4£j<-3-h&x'Mwmmi±izm{fiL. mk 
Z*trzmzAyrcx'®fiLLM.fo&<r>m2 1 ZBfcLfz. 
Jfcfc. X 5 »J - 6 £ jg*hgB<7)JI 2 2 cnmmzm\ ^X Sl*J 

2 1 <7)«a£ t k&p&mtz x o 2 2 £ 
[0102} zlx. mm 1 tmm^mmzx 0 . 3s 



g»lS;1.0cm 2 , ^t^HWfficOJSS"; 8/z 
itu Wtf*l&cr>m2 1<vmm; 4/xm. ft^hSB<^il2 2<3D 
®i¥ ; 4 m mtfc 0 . M^COJW 2 1 OjfflJLS^*^)* 
±m ; 1 8 nm. gF*JggcOS2 1 rtOil?LS^W% 
fit ; 22nm, g^l-gPOWc^fflTLg^^JOS^ffi ; 3 9 
nm, ^hgP^lgl^iHBfLS^^^^ffi ; 4 5 nrnT 

[0103] (it««i ) mmmnza^xmmvfza 

o-f H?§?gl(?>^.SrSV>rP2 7<7)^^#tf^.— Xh 
(OT. ^MOtl^ ) £lf»!U ^-XM 0 

<7)ffi«; 1. OcmK mm; 12/zm> ^f^L^Cl 

twn ntfe^i i t mto&mtz* ^m&saf^m 
i <rmmm 1 ±^wm. mk. m« 3 nm 

[0 104] (Jrb^lJ2> i»JltfflV^-Xf2 
cOffiW; 1 . OcmMS; 1 2um) trimttzZ 

tmm. mmmitmm^mmzx^mMBa/^m 
msBSLmmmzimLtz. za. z<^>^, ^-xh 

[010 5] (itH8M3) ilM4CffiV^X7'J-l 

(SBfcfflOrSW ; 1.0c m 2 , 
«@<7)ff$ ; 12jum> S-f^RLfcikJSB'Mi. lUfiMl 

mLiz. =5:i>. z\cn^. xyu-icr>mmmmi±^ 
cnmifi. mk. m&i3.3\Bim' r )m-tz\tizj: on-otz. 
[oio6] atmi4 > mmmsizm^tzxyy-A 
wx-zm^xmmA tnm^m^zii 010^®^ 

(^Ttffi^ffiS ; l.Ocm*. ^mw 

mmnmz ;i2um) zfmLfzztvmit. mmmi 
mttz. ^c±3, c\cr>m&. xyy-icTym.Bmmii.'^ 

coWJfi. mi. ffiJ&i±3®Wt<9&~fc-.k<,z£ *)'ft->tz« 

[0107] (itK0S5) mm4\izm^fzx^)~\ 
<r>^^xmm\4hnm.<r>mmzi. vimmo*. 
frt>%&*mmm (%%m<r>m ■. i.ocm«, 
mmcomz ; sum) zimLtiztimn. mrnmi 
bmn<v^miz£ K>ftWMRv&m®mL±mmm$:tt 
m vtz. £fc . z comis. xyu-i commmm 1 ±^ 
comm. mk. mm2mm r )m-tztizxK)^tz. 
[0 108] (itK0U6) mmsizm^tzx'y^-A 
<^^m^xmf&m4 tmm^mizx *)\~?cr>m<F>*- 
frb%z>*mvm& (^boois ; i.ocm», 
nmcomz ■. sum) ^imtfzztmm. mrnmi 
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OM^U. KtiL M^i2ll]^0ii-r^h^J;0 ; fTo^. 

[0109] ijtwmcr&mimmft^comm&mcD®. 
Kvmmmcomfeim) mmm i -mmm7 , josh 1 

i>-?x mm&mnmawmfsit Ltz . 

[0110] 

mi ] 





mammmm 

/h 




20 




28 




10 




24 




15 
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